Introduction
Transition metal σ-complexes, in which an E-H bond (e.g., E = H, B, C, Si) binds with a metal centre through a 3-centre 2-electron interaction, are of fundamental interest due to their central role in E-H activation. 1 For example, amine-borane σ-complexes, 2 exemplified by [M]⋯H 3 B·NRH 2 ( Fig. 1) , are key intermediates in the catalytic dehydropolymerisation of amine-boranes that leads to the formation of B-N polymeric materials, [3] [4] [5] B-B coupling 6 or hydroboration reactions. 7 H 3 B·NMe 3 is often used as a model substrate for such processes as it provides insight into the initial binding step of the amine-borane, there being no protic N-H available for onward reaction. Transition metal σ-complexes of H 3 B·NMe 3 have been reported across the transition metal series, 5 e.g. for group 6 (A), 2 7, 8 8 (ref. 9 ) and 9 (B, C). 6, 10 Both η 1 and η 2 :η 2 binding modes of H 3 B·NMe 3 have been observed, depending on the steric and electronic demands of the metal, Fig. 1 (ii), and the principal bonding interaction can be described by σ-donation from the B-H bond into an empty metal d orbital. 2 Recently the isolation of the first H 3 B·NMe 3 σ-complex of a group 11 metal was reported, the d 10 Cu(I) complex D, with a η 2 :η 2 -bound H 3 B·NMe 3 . Analysis of the bonding showed that the bent {CuL 2 } fragment presents a LUMO largely of 4s character that receives electron density from the B-H bonds, while back bonding was negligible. 11, 12 This is a relatively rare example a coinage metal [13] [14] [15] [16] [17] that shows close interactions with E-H bonds.
We report here a straightforward route to a H 3 B·NMe 3 σ-complex of the coinage metal Ag(I), complex 1 Fig. 1(iii) , that is supported by the pincer ligand 2,6-bis-[1-(2,6-diisopropylphenylimino)-ethyl]pyridine, L1. Such highly tuneable ligands have been used, for example, with Fe and Co centres in olefin polymerisation catalysis. 18, 19 They also support the generation , which can be isolated as a dark green solid (79% yield).
The molecular structures of 1 and 2 were determined by single crystal X-ray diffraction (Scheme 1). For both, the high quality of the data allowed for the BH 3 hydrogens to be located (9); ellipsoids at the 30% probability level. 4: Ag1-C45, 2.525(7); Ag1-C46, 2.571(7); Ag2-C12, 2.439(6); Ag2-C13, 2.623(6) Å. Hydrogen atoms, other than those at boron, and [BAr The fully optimised structures provided generally good agreement with the experimentally-determined metrics, but do over-estimate the M⋯B1 and M-N distances. One of us 33 and others 34 have shown that geometries computed for isolated molecular species can deviate significantly from experimental structures derived from X-ray crystallography, especially where weak intramolecular interactions are at play in defining the observed geometry. Therefore, electronic structure analyses were based on geometries in which the heavy atoms were fixed in the positions determined experimentally with only the H atom positions being optimised. These structures (data in plain text, Scheme 4) show the same geometric trends for the B-H and M⋯H distances as the fully optimised structures, although the Ag⋯H 3 B·NMe 3 unit is somewhat more symmetrical than before. These structures were then analysed with Quantum Theory of Atoms in Molecules (QTAIM), 35 Natural
Bond Orbital (NBO) 36 and Non-Covalent Interaction Plots (NCIPlots). 37 Details of the QTAIM molecular graphs for 1 + and 2 + are shown in Scheme 5. The asymmetry of 1 + is highlighted by the appearance of the single Ag1-H1B bond path. Accordingly, the B1-H1B Bond Critical Point (BCP) shows a reduced electron density, ρ(r), indicative of donation to the Ag centre. However, ρ(r) for the B1-H1A BCP is also lower than that for B1-H1C and this, along with the rather flat electron density topology between Ag1 and H1A, suggests a weak interaction may be present. ) from both B1-H1A and B1-H1B. These interactions are reinforced by weaker donation into the predominantly Rh 5s acceptor orbital (ca. 9 kcal mol −1 ). The total donation is therefore approximately twice that computed for the Ag ← H1B-B1 interaction. In neither cation is there evidence for any significant M → H 3 B·NMe 3 back donation, as noted previously. . Full molecular graphs and Laplacian contour plots are available in the ESI. † Scheme 6 Key donor-acceptor interactions (illustrated for the B1-H1A bond) and 2 nd order interaction energies (kcal mol Fig. 1 . This study also highlights the nuanced interpretation of the electron density topology that is available through the NCIPlot approach. 39, 40 The NCIPlot outcomes are also entirely consistent with the continuum of bond interactions that emerge from the NBO analyses.
Conclusions
By selecting a ligand framework, L1, that supports latent low coordinate complexes of Rh and Ag, the structures of, and bonding in, d 8 
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